A bioinformatic approach to the identification of bacterial proteins interacting with Toll-interleukin 1 receptor-resistance (TIR) homology domains.
Members of the Toll-like receptor (TLR) family are currently under intense scrutiny for their role in the sampling and recognition of pathogens. It has already been reported that both vaccinia virus and Yersinia spp. express proteins that help them evade the TLR mediated immune response, acting through the Toll-interleukin-1 receptor-resistance (TIR) domain and leucine-rich repeat region of the host TLRs respectively. The TIR domain is involved in the dimerisation of the TLRs and their complexation with their adapter molecules. We tested here the hypothesis that bacteria have the ability to secrete proteins containing similar motifs to the intracellular TIR domains that are involved in the TIR-TIR interaction necessary for the subsequent signal transmission. Based upon their sequence homology, proteins expressing TIRs have been divided into three sub-classes, based around the TLRs, the TLR adapter proteins, and the interleukin-1 and -18 adapter proteins. The highly conserved regions from these separate sub-families were then used to identify similar bacterial proteins. The bacterial proteins identified were then included in an iterative MEME-BLAST process to broaden the search. Tollip, a known TLR antagonist and adapter protein, was included in this investigation although it does not fit into any of the three sub-classes outlined above. If suitable bacterial proteins had been identified, it would signify that certain bacteria had evolved a mechanism to aid them in avoiding detection by the innate immune system acting through the TIR domains. At this stage one has to conclude that there is no evidence currently available suggesting such a mechanism, when using the strategy applied here.